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1
WORK APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

This application claims priority of German patent appli-
cation no. 10 2012 012 801.0, filed Jun. 28, 2012, the entire
content of which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

DE 10 2009 036 372 Al discloses a portable work
apparatus, specifically a motor-driven chain saw, in which a
start position 1s settable via an operating mode selector. In
order to ensure that the rotational speed does not rise above
the engaging rotational speed during the starting operation,
means for detecting the start position are provided.

In work apparatuses which are operated with a carburetor
having a starting throttle latch, 1t 1s known to release the
starting throttle latch when the operator actuates the throttle
lever.

SUMMARY OF THE INVENTION

It 1s an object of the invention to provide a work apparatus
which has a simple structure and 1n which operating errors
are avoided.

The work apparatus of the invention includes: a housing;
a work tool; a combustion engine having a rotatably
mounted crankshaft and being arranged 1n the housing and
configured to drive the work tool; a starting enrichment unit
configured for the combustion engine and having an oper-
ating mode selector configured to be actuated by an opera-
tor; the starting enrichment unit having an operating position
and at least one starting position; and, a reset unit configured
to reset the starting enrichment unit from the starting posi-
tion to the operating position when the crankshait assumes
a rotational speed which exceeds a reset rotational speed.

The reset unit ensures that the start position does not
remain engaged when the rotational speed of the crankshaft
of the combustion engine of the work apparatus exceeds a
reset rotational speed. As a result, the start position can be
released 1n an easy manner.

Advantageously, the reset unit blocks an adjustment of the
start enrichment device into a start position at a rotational
speed above the reset rotational speed. In this case, the reset
rotational speed 1s preferably below the usual operating
rotational speed. As a result, 1t 1s easily possible to prevent
the start enrichment device being accidentally positioned in
the start position by the operator during normal operation.

A simple structure 1s achieved when the reset unit has an
actuating element which 1s adjustable between an actuated
and an unactuated position. The actuating element 1s 1n this
case advantageously mounted i a fixed position in the
housing, that 1s does not rotate together with the crankshatt
of the drive motor or a driveshait of the work tool. The
position of the start enrichment device 1s i1n this case
advantageously coupled to the position of the actuating
clement. The actuating element 1s in the unactuated position
in particular when the start enrichment device 1s in the start
position and 1n the actuated position when the start enrich-
ment device 1s 1 the operating position. This ensures 1n a
simple manner that, when the actuating element 1s in the
actuated position the start enrichment device 1s always 1n the
operating position and not in the start position.

A simple structure results when the reset unit includes a
cam which 1s operatively connected to the crankshaift at
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rotational speeds above the reset rotational speed and which
acts on the actuating element. The cam can 1n this case
always be operatively connected to the crankshait and rotate
therewith. However, 1t 1s also possible to provide for the cam
to be connected downstream, for example, of a clutch of the
work apparatus, the clutch engaging only at or above the
reset rotational speed so that the cam 1s operatively con-
nected to the crankshaft only above the reset rotational
speed. The combustion engine 1s operatively connected to
the work tool advantageously via a clutch that shifts 1n a
rotational speed-dependent manner, in particular via a cen-
trifugal clutch.

It may be provided for the cam to be arranged on the drive
side of the clutch. The position of the cam 1s advantageously
dependent on the rotational speed of the crankshait. This can
be achieved 1n a simple manner 1n that the cam 1s arranged
on a flyweight of the clutch i1n the form of a centrifugal
clutch. When the rotational speed rises, the flyweight moves
outwardly away from the rotational axis. This movement of
the flyweight can be used to actuate the actuating element.

Advantageously, 1n the unactuated position, the actuating
clement 1s at a distance from the rotational axis of the clutch
which 1s greater than the outer distance of the cam from the
rotational axis at rotational speeds below the reset rotational
speed. The outer distance of the cam 1s 1n this case the
distance of the outer circumierence, arranged next to the
actuating element, of the cam, that 1s the region of the cam
which 1s at the greatest distance from the rotational axis and
can come 1nto contact with the actuating element, that 1s has
no offset 1 the direction of the rotational axis with respect
to the actuating element. At a rotational speed below the
reset rotational speed, on account of the smaller distance
from the rotational axis, the cam cannot come 1nto contact
with the actuating element and cannot actuate the latter. The
actuating element 1s arranged radially outside the cam with
respect to the rotational axis of the crankshaft. The actuating
clement 1s accordingly arranged outside a circle on which
the outer region of the cam moves. At a rotational speed
above the reset rotational speed, the cam 1s advantageously
at a greater outer distance from the rotational axis than the
actuating element 1n the unactuated position and adjusts the
actuating element into the actuated position. At rotational
speeds above the reset rotational speed, on account of the
rapid rotation, the circular path which the outer region of the
cam describes acts like a fixed boundary which prevents the
actuating element from being able to be positioned back 1n
the unactuated position. As a result, adjustment of the
operating mode selector 1into the start position 1s prevented
at rotational speeds above the reset rotational speed.

It may be provided for the reset rotational speed to be an
engaging rotational speed of the clutch. The reset rotational
speed 1s advantageously the rotational speed at which the
clutch begins to engage, that 1s the output side and the work
tool begin to move. Advantageously, the rotational move-
ment of the output side of the clutch 1s utilized as an
actuating movement for resetting the start enrichment
device. The cam 1s 1n particular arranged on the output side
of the clutch and the outer distance of the cam from the
rotational axis of the clutch 1s smaller than the distance of
the actuating element from the rotational axis 1n the unac-
tuated position of the actuating element. As soon as the
output side of the clutch has been set 1n rotation, because the
clutch 1s engaged, the cam actuates the actuating element
during the first rotation of the output side of the clutch and
adjusts the actuating element into the actuated position. In
particular, the clutch has a clutch drum to which the cam 1s
secured.
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Advantageously, combustion air 1s supplied to the com-
bustion engine via an intake channel. In particular at least
one adjustable valve eclement 1s arranged i1n the intake
channel, wherein the start enrichment device acts on the
position of the valve element. The valve element can be a
throttle element or a choke element. The start enrichment
device can also act both on a throttle element and on a choke,
clement and adjust them into a suitable start position.

The rotational speed of the crankshaft can alternatively be
captured via other devices. For example, the rotational speed
of the crankshait may be captured via a sensor and the start
enrichment device may be reset into the operating position
depending on the sensor signal. In the case of work appa-
ratuses which have an o1l pump for delivering lubricating o1l
tor the operation of the work tool, it 1s alternatively possible
for the o1l pressure to be utilised as a parameter for the
rotational speed of the crankshatt. The o1l can act on a
spring-loaded actuating element which 1s adjusted depend-
ing on the o1l pressure. Other parameters of the work
apparatus, which allow a conclusion to be drawn about the
rotational speed of the crankshaift, can be utilized to actuate
the reset unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will now be described with reference to the
drawings wherein:

FIG. 1 shows a schematic perspective view of a brush-
cutter;

FIG. 2 shows a schematic section through the motor
housing of the brushcutter of FIG. 1;

FIG. 3 shows the start enrichment device of the brush-
cutter of FIG. 1 in the operating position;

FI1G. 4 15 a schematic of the start enrichment device 1n the
start position;

FIG. 5 1s a schematic of the reset unit of the brushcutter
in the unactuated position of the actuating element;

FIG. 6 shows the reset umit of FIG. 5§ in the actuated
position of the actuating element;

FIG. 7 shows a partially sectional view of the motor
housing of the brushcutter with the starter device 1n the start
position;

FIG. 8 shows the brushcutter of FIG. 7 with the starter
device 1n the operating position;

FIG. 9 1s a schematic of an exemplary embodiment of a
reset unit with the actuating element in the unactuated
position; and,

FIG. 10 1s the schematic of FIG. 9 with the actuating
clement 1n the actuated, position.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

FIG. 1 shows a handheld work apparatus, specifically a
brushcutter 1 as an exemplary embodiment of a work
apparatus. The present invention can also be used 1n work
apparatuses other than a brushcutter, for example motor-
driven chain saws, cut-ofl machines or the like. The brush-
cutter 1 has a gmide wand 3. A motor housing 2 1s arranged
at that end of the guide wand 3 which 1s located away from
the ground during operation. A cutter head 4, which carries
a work tool 5, 1s arranged at that end of the guide wand 3
which 1s opposite the motor housing 2 and faces the ground.
In the exemplary embodiment, the work tool 5 1s a blade.
However, some other work tool, for example a string trim-
mer head or the like, may be provided instead of the blade
5. During operation, the work tool 5 rotates about a rota-
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tional axis 6 which 1s transverse to the longitudinal axis of
the guide wand 3. A guard 7, which shields the work tool 5
in the direction of the motor housing 2 and 1n the direction
of an operator of the brushcutter 1, 1s secured next to the
cutter head 4 on the guide wand 3. Secured to the guide
wand 3 1s a handle frame having two handles 8 for guiding
the brushcutter 1.

As FIG. 2 shows, a combustion engine 9 1s arranged 1n the
motor housing 2. The combustion engine 9 has a piston 11
which drives a crankshait 12 in rotation about a rotational
axis 20. The combustion engine 9 also has a spark plug 10
for 1gniting the fuel/air mixture. In order to start the com-
bustion engine 9, a starter device 13 1s provided which can,
for example, be 1n the form of a pull-rope starter or of an
clectric starter device. On the side of the combustion engine
9 which 1s opposite the starter device 13, a fan wheel 14 1s
secured to the crankshaft 12. The fan wheel 14 carries
magnets (not shown) which induce the 1gnition voltage for
the spark plug 10 1n an ignition module 23 arranged at the
outer circumierence of the fan wheel 14. Also fixed to the
crankshaft 12 1s a centrifugal clutch 15. The centrifugal
clutch 15 has a clutch drum 16 which 1s arranged on the
output side of the centrifugal clutch 15 and 1s connected via
a coupling element 18 to a drive shait 19 that 1s guided
through the guide wand 3. The blade 5 1s driven via the drive
shaft 19. A brake band 17, which 1s part of a braking device
(not shown), can be arranged on the outer circumierence of
the clutch drum 16.

Fuel/air mixture 1s supplied to the combustion engine 9
via the carburetor 21 shown in FIG. 3. The combustion
engine 9 1s advantageously a mixture-lubricated engine, 1n
particular a single cylinder engine. Advantageously, the
combustion engine 9 1s a two-stroke engine. The carburetor
21 has a carburetor housing 24 in which an intake channel
25 1s formed. Via the intake channel 25, fuel/air mixture 1s
drawn 1nto the combustion engine 9 during operation. The
fuel can be drawn 1nto the intake channel on account of the
negative pressure prevailing 1n the intake channel 25. How-
ever, electronic metering of the fuel into the intake channel
25 can also be provided. It can also be provided for the fuel
to be supplied directly into the combustion engine 9, in
particular into the crankcase of the combustion engine 9, via
a fuel valve. In this case, the carburetor 21 1s configured
merely as a throttle device for controlling the amount of air
supplied to the combustion engine 9 and not as a mixture-
forming device.

In the intake channel 25, a throttle flap 26 1s mounted 1n
a pivotable manner about a pi1vot axis 32 by way of a throttle
shaft 28. Outside the carburetor housing 24, a throttle trigger
30 1s secured to the throttle shaft 28. In FIG. 3, the intake
channel 25 1s shown in a manner open toward the throttle
trigger 30 in order to facilitate showing the structure. In the
actual configuration, the intake channel 25 1s 1n the form of
a tube through the carburetor housing 24 and the throttle
trigger 30 1s arranged on the outer side of the carburetor
housing 24.

FIG. 3 shows the throttle flap 26 in the 1dling position.
Upstream of the throttle flap 26, with regard to the direction
of tlow 65 1in the intake channel 25, a choke flap 27 is
mounted 1n the intake channel 25 in a pivotable manner
about a pivot axis 33 by way of a choke shatt 29. Outside the
carburetor housing 24, a choke lever 31 1s secured to the
choke shaft 29. The choke lever 31 interacts with the throttle
trigger 30. A coupling rod 35, which couples the position of
the choke lever 31 to the position of an operating mode
selector 22, acts on the choke lever 31. The operating mode
selector 22 1s pivotably mounted about a pivot axis 36. The
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operating mode selector 22 and the coupling rod 35 are part
of a start enrichment device 60. In FIG. 3, the start enrich-
ment device 60 1s shown 1n an operating position 52. In the
operating position, the choke tlap 27 1s completely open and
the throttle flap 26 1s 1n 1ts 1dling position.

In order to start the combustion engine 9, the start
enrichment device i1s adjusted into a start position, for
example, a warm start position or a cold start position. In
order to adjust the start enrichment device 60 into a start
position, a throttle lever (not shown) of the brushcutter 1 has
to first be pressed by the operator. As a result, the throttle
trigger 30 1s pivoted out of the pivoting range of the choke
lever 31, as 1s indicated 1n FIG. 3 by the arrow 38. Subse-
quently, the operating mode selector 22 1s actuated by the
operator and pivoted 1n the direction of the arrow 40, as a
result of which the choke lever 31 pivots in the direction of
the arrow 39 and the choke flap 27 1s adjusted into the start
position 41 shown i FIG. 4. In the start position 41, the
choke flap 27 partially closes the flow cross section of the
intake channel 25. In the start position 53, shown 1n FIG. 4,
of the start enrichment device 60, the throttle flap 26 1is
slightly open. In order to keep the throttle flap 26 1n this
position, the throttle trigger 30 rests against a shoulder 42 of
the choke lever 31. The throttle trigger 30 1s spring-loaded
in the direction of the completely closed position of the
throttle tlap 26 and the choke lever 31 1s spring-loaded in the
direction of the completely open position of the choke flap
2’7. On account of the configuration of the throttle trigger 30
and choke lever 31 and the spring-loading of the choke lever
31 and throttle trigger 30, the trigger 30 and the lever 31
mutually fix one another in the start position 33 of the start
enrichment device 60. The start position 33 shown 1n FIG.
4 1s a warm start position. In addition, the start enrichment
device 60 can have a cold start position. In the cold start
position, the choke flap 27 1s advantageously completely
closed so that combustion air can tlow only through open-
ings in the choke flap 27.

FIG. 5 schematically shows a reset unit 61 of the brush-
cutter 1. The reset unit 61 resets the start enrichment device
60 from the start position 53 into the operating position 52
when the rotational speed of the crankshait 12 exceeds a
reset rotational speed. The reset rotational speed 1s advan-
tageously within an engaging rotational speed range
between a lower and an upper engaging rotational speed.
The centrifugal clutch 15 has flyweights 49 which are
guided outwardly away from the rotational axis 20 on guides
50 during theirr movement. A cam 48 1s arranged on the outer
circumierence of one of the flyweights 49. In the start
position 53, shown 1n FIG. 5, of the start enrichment device
60, the operating mode selector 22 1s 1n a position which 1s
assigned to a warm start symbol 44.

The operating mode selector 22 can also be positioned in
an operating position and a cold start position. Accordingly,
an operating symbol 43 for the operating position and a cold
start symbol 45 for the cold start position are arranged on the
brushcutter 1, for example, on the motor housing 2, and are
shown schematically 1n FIG. 5. The operating mode selector
22 1s coupled to an actuating element 47 via a coupling
clement, in the exemplary embodiment a coupling rod 46.
Each position of the operating mode selector 22 1s assigned
a position of the actuating element 47. In the event of a
movement of the operating mode selector 22, the actuating,
clement 47 also moves and vice versa. In the exemplary
embodiment, the coupling rod 46 1s designed to be rigid at
the forces that act during operation. However, the coupling
clement may also be resiliently elastic at the acting operating
forces. As a result, stresses are avoided during a rotary
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movement of the combustion engine 9 1n the opposite
direction of rotation, that 1s counter to the direction of
rotation, indicated by way of the arrow 37 1n FIG. 6, during
normal operation. The spring stifiness of the coupling ele-
ment should be adapted so as to ensure the function during
operation. The actuating element 47 1s in the form of an
actuating lever which, 1s mounted 1 a pivotable manner
about a pivot axis 51. As FIG. 2 shows, the actuating element
4’7 1s mounted 1n a fixed and pivotable manner on the motor
housing 2. During operation, the actuating element 47 does
not rotate together with the crankshait 12 or the drive shatt
19.

In FIG. 5, the actuating element 47 1s arranged in an
unactuated position 64. The rotational speed of the crank-
shaft 12 and thus also that of the centrifugal clutch 15 are
below a reset rotational speed. The reset rotational speed 1s
advantageously a rotational speed which corresponds to an
engaging rotational speed of the centrifugal clutch 15. The
centrifugal clutch 15 has an engaging rotational speed range
which extends from a lower rotational speed at which the
flyweights 49 begin to move outward up to an upper
engaging rotational speed at which the flyweights 49 rest
against the clutch drum 16. The reset rotational speed 1s
advantageously within this rotational speed range, 1n par-
ticular 1n the region of the upper engaging rotational speed.

As FIG. 5 shows, the cam 48 has a distance (b) from the
rotational axis 20 1n 1ts outer region remote Ifrom the
rotational axis. The actuating element 47 has, in the unac-
tuated position 64 shown in FIG. 5, a smallest distance (a)
from the rotational axis 20 1n 1ts region facing the rotational
axis 20. The distance (a) 1s greater than the distance (b), so
that the cam 48 does not come 1nto contact with the actuating
clement 47 during a rotation of the crankshait 12 about the
rotational axis 20.

FIG. 6 shows the reset unit 61 at a rotational speed of the
crankshaft 12 which 1s above the reset rotational speed. The
flyweights 49 have moved radially outward with respect to
the rotational axis 20. The cam 48 has a greatest distance (d)
from the rotational axis 20, this greatest distance (d) being
greater than the distance (b) (FIG. 5) and also greater than
the distance (a) of the actuating element 47 1n the unactuated
position 64 from the rotational axis 20 (FIG. §). The cam 48
has adjusted the actuating element 47 into its actuated
position 63 1n the direction of the arrow 37 (FIG. 6) during
the rotation of the crankshatt 12. In the actuated position 63,
the actuating element 47 has a smallest distance (¢) from the
rotational axis 20, this smallest distance (c) being greater
than the distance (d) in the exemplary embodiment. As a
result of a correspondingly configured latching position of
the operating mode selector 22 and/or actuating element 47,
it 1s possible for the actuating element 47 to be positioned
further outward than the cam 48 pushes the actuating
clement 47 outward. This ensures that the actuating element
47 1s not permanently actuated by the cam 48 during
operation. As a result, wear and noise can be kept low. In the
actuated position 63 of the actuating element 47, the oper-
ating mode selector 1s 1n a position which 1s assigned to the
operating symbol 43. The start position 53 of the choke flap
27 and throttle flap 26 1s released in this position of the
operating mode selector 22. The start enrichment device 60
1s 1n the operating position 60 shown 1n FIG. 3.

FIGS. 7 and 8 show a structural design for the reset unit
61. In FIG. 7, the reset unit 61 1s shown 1n the unactuated
position of the actuating element 47 at a rotational speed
above the reset rotational speed. The cam 48 rests against the
actuating element 47. The operating mode selector 22 1s 1n
a position assigned to the warm start symbol 44. The
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actuating element 47 has a distance (a) from the rotational
axis 20, this distance (a) being smaller than the distance (d)
of the cam 48 from the rotational axis 20. As FIG. 7 shows,
the cam 48 1s in the form of a shallow ramp 1n order to keep
an 1mpact against the actuating eclement 47 during the
adjustment 1nto the actuated position 63 as small as possible.

FIG. 8 shows the reset unit 61 after the crankshaft 12 has
been rotated further through a few angular degrees in the
direction of the arrow 37. The cam 48 has moved past the
actuating element 47 and in the process has pivoted the
actuating element 47 outward with respect to the rotational
axis 20. The actuating element 47 1s 1n the actuated position
63 1n FIG. 8, while the actuating element 47 1s shown 1n the
unactuated position 64 1n FIG. 7. During pivoting into the
actuated position 63, the actuating element 47 has also
adjusted the operating mode selector 22 1nto the operating
position 32 via the coupling rod 46. As a result, the start
position of the start enrichment device 60 was released and
the throttle flap 26 and choke flap 27 (FIG. 3) were reset into
the unactuated position. Resetting from the latched position
can be allowed for example by the throttle trigger 30 (FIG.
3) being made of an elastic material.

FIG. 8 also shows a spring 39 of the centrifugal clutch 15,
which acts on the flyweight 49. In the exemplary embodi-
ment shown 1n FIGS. 7 and 8, the guides 50 of the flyweights
49 extend 1n an inclined manner such that the flyweights 49
move outwardly 1n the circumierential direction during their
travel from the rotational axis 20.

FIGS. 9 and 10 show a reset unmit 62 which can be
provided 1instead of a reset unit 61. Identical reference
numerals to those 1n the preceding figures designate corre-
sponding elements. The reset unit 62 has a cam 57 which 1s
fixed on the output side of the centrifugal clutch 15, spe-
cifically on the clutch drum 16. The cam 57 moves together
with the clutch drum 16 only when the flyweights 49 (FIGS.
5 to 8) rest against the clutch drum 16 and begin to carry the
latter along. FIG. 9 shows the reset unit 62 in the start
position 53 of the start enrichment device 50. As FIG. 9
shows, a stop position for the operating mode selector 22 1s
additionally provided and 1s assigned a stop symbol 54. In
the stop position, the operating mode selector 22 short-
circuits the 1gnition of the combustion engine 9. The oper-
ating mode selector 22 1s connected to an actuating element
55 via a coupling eclement 58 which 1s shown only sche-
matically in FIGS. 9 and 10. The coupling element 58 can,
for example, be a coupling rod, a Bowden cable, a lever
linkage or the like. The actuating element 35 1s mounted 1n
a longitudinally displaceable manner 1n a guide 56. How-
ever, the actuating element 55 can alternatively also be
configured as a pivotable actuating lever or the like.

In the unactuated position 64, shown i1n FIG. 9, of the
actuating element 35, the actuating element 35 has a distance
(e) from the rotational axis 20. In 1ts outer region, provided
at a distance from the rotational axis 20, for actuating the
actuating element 55, the cam 57 has a distance (1) from the
rotational axis 20. As long as the rotational speed of the
crankshait 12 1s below the rotational speed at which the
clutch drum 16 1s carried along by the tlyweights 49, the cam
57 does not move relative to the actuating element 55 and
the start enrichment device 60 remains 1n 1ts start position
53. As soon as the rotational speed increases above the
engaging rotational speed and the clutch drum 16 co-rotates
in the direction of the arrow 65 shown 1n FIG. 10, the cam
57 comes 1nto contact with the actuating element 55 and
displaces the latter into 1ts actuated position 63. The oper-
ating mode selector 22 1s adjusted into 1ts operating position
52 via the coupling element 38. In the actuated position 63,

10

15

20

25

30

35

40

45

50

55

60

65

8

the actuating element 35 has a distance (g) from the rota-
tional axis 20, which 1s advantageously somewhat greater
than the distance (1) of the cam 57. This can be achieved by
a corresponding latching position of the actuating element
55. This prevents the cam 57 from coming 1nto contact with
the actuating element 55 during each rotation of the clutch
drum 16.

The cams 48 and 357 also prevent the operating mode
selector 22 from being able to be positioned 1n the start
position 53 of the start enrichment device 60 during opera-
tion when the rotational speed 1s above the reset rotational
speed. The cams 48 and 57 come into contact with the
actuating elements 47 and 55, respectively, during an adjust-
ment of the operating mode selector 22. Since the crankshaft
12 and the centrifugal clutch 15 rotate comparatively
quickly, specifically at a rotational speed above the reset
rotational speed, the cams 48 and 57 act as a continuous
boundary (that 1s, rotationally symmetrical with respect to
the rotational axis 20) and prevent displacement of the
actuating clements 47 and 35, respectively. The possibility
of the operating mode selector 22 being reset into the start
position 53 during operation 1s easily avoided as a result.

It 1s understood that the foregoing description is that of the
preferred embodiments of the invention and that various
changes and modifications may be made thereto without
departing from the spirit and scope of the invention as
defined 1n the appended claims.

What 1s claimed 1s:

1. A work apparatus comprising:

a housing;

a work tool;

a combustion engine having a rotatably mounted crank-
shaft and being arranged 1n said housing and configured
to drive said work tool;

a starting enrichment unit configured for said combustion
engine and having an operating mode selector config-
ured to be actuated by an operator;

said starting enrichment umit having an operating position
and at least one starting position;

said operating mode selector being configured to set said
starting enrichment unit to said at least one starting
position;

a reset unit configured to reset said starting enrichment
unit from said at least one starting position to said
operating position when said crankshaft assumes a
rotational speed which exceeds a reset rotational speed;
and,

said reset unit being configured to block said starting
enrichment unit from shifting into said starting position
at a rotational speed exceeding said reset rotational
speed.

2. The work apparatus of claim 1 further comprising:

an intake channel configured to supply air to said com-
bustion engine;

at least one valve element arranged 1n said intake channel
and having an adjustable valve position; and,

said starting enrichment unit being configured to adjust
said valve position of said valve element.

3. The work apparatus of claim 1, wherein:

said reset unit has an actuating element which 1s shiftable
between an actuated position and an unactuated posi-
tion; and,

said actuating element 1s configured to be in said unac-
tuated position when said starting enrichment unit 1s in
said starting position and to be in said actuated position
when said operating mode selector 1s 1n said actuated
position.
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4. The work apparatus of claim 3, wherein said reset unit
has a cam configured to, above said reset rotational speed, be
operatively connected to said crankshait and act on said
actuating element.

5. The work apparatus of claim 4 further comprising:

a clutch configured to shift in dependence upon the

rotational speed; and,

said combustion engine being operatively connected to
said work tool via said clutch.

6. A work apparatus comprising:

a housing;

a work tool;

a combustion engine having a rotatably mounted crank-
shaft and being arranged 1n said housing and configured
to drive said work tool;

a starting enrichment unit configured for said combustion
engine and having an operating mode selector config-
ured to be actuated by an operator;

said starting enrichment unit having an operating position
and at least one starting position;

a reset unit configured to reset said starting enrichment
umt from said starting position to said operating posi-
tion when said crankshaft assumes a rotational speed
which exceeds a reset rotational speed;

said reset unit having an actuating element which 1s
shiftable between an actuated position and an unactu-
ated position;

said actuating element being configured to be in said
unactuated position when said starting enrichment unit
1s 1n said starting position and to be 1n said actuated
position when said operating mode selector 1s 1n said
actuated position;

said reset unit having a cam configured to, above said
reset rotational speed, be operatively connected to said
crankshaft and act on said actuating element;

a clutch being configured to shift in dependence upon the
rotational speed;

said combustion engine being operatively connected to
said work tool via said clutch;

said clutch having a drive side; and,

said cam being arranged on said drive side of said clutch.

7. The work apparatus of claim 6, wherein:

said clutch 1s a centrifugal clutch having at least one
flyweight; and,

said cam 1s fixed on said flyweight.

8. The work apparatus of claim 6, wherein:

sald clutch defines a rotational axis;

said actuating element 1s at a distance (a) to said rotational
axis when 1n said unactuated position;

said cam 1s at a distance (b) to said rotational axis at
rotational speeds below said reset rotational speed;

said distance (a) 1s greater than said distance (b);

at rotational speeds above said reset rotational speed, said
cam 1s configured to be at a distance (d) to said
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rotational axis and displace said actuating element into
said actuated position; and,

said distance (d) 1s greater than said distance (a).

9. A work apparatus comprising;:

a housing;

a work tool;

a combustion engine having a rotatably mounted crank-
shaft and being arranged 1n said housing and configured
to drive said work tool;

a starting enrichment unit configured for said combustion
engine and having an operating mode selector config-
ured to be actuated by an operator;

said starting enrichment unmit having an operating position
and at least one starting position;

a reset unit configured to reset said starting enrichment
unit from said starting position to said operating posi-
tion when said crankshait assumes a rotational speed
which exceeds a reset rotational speed;

said reset unit having an actuating clement which 1s
shiftable between an actuated position and an unactu-
ated position;

said actuating element being configured to be 1 said
unactuated position when said starting enrichment unit
1s 1n said starting position and to be 1n said actuated
position when said operating mode selector 1s 1n said
actuated position;

said reset unit having a cam configured to, above said
reset rotational speed, be operatively connected to said
crankshait and act on said actuating element;

a clutch configured to shift in dependence upon the
rotational speed;

said combustion engine being operatively connected to
sald work tool via said clutch;

said clutch having an output side and an engaging speed;

said reset rotational speed being said engaging speed of
said clutch; and,

said actuating element being configured to use a rotational
movement of said output side of said clutch as a
positioning movement for resetting said starting enrich-
ment unit.

10. The work apparatus of claim 9, wherein:

said clutch defines a rotational axis:

said cam 1s arranged on said output side of said clutch and
1s at an outer distance (1) to said rotational axis of said
clutch;

said actuating element 1s at a distance (¢) to said rotational
axis; and,

said distance (1) 1s less than said distance (e) when said
actuating element 1s in said unactuated position.

11. The work apparatus of claim 9, wherein:

said clutch has a clutch drum; and,

said cam 1s fixed on said clutch drum.
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In Column 6;
Line 7: delete “,” after “which™.
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Signed and Sealed this
Fifth Day of September, 2017

,{""' TN o Ly
LN 5 . st S *":: R
o .} SR R ~.£ - _“'3! | ‘:.-'*"*}/‘ﬂ} ;}.‘5 -ri.r
Lo "ot - g A e N .i‘_.-'t,l-ﬂl.l . o -;J o g v ;. Tk 1..',1..
T RN N S FF ey
§ e T A NS g Fom S

Joseph Matal
Performing the Functions and Duties of the
Under Secretary of Commerce for Intellectual Property and
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

